esp@cenet .document view 



Page 1 of 1 



PRODUCTION OF ASYMMETRIC PRIMARY AMINE CONTAINING FLUORINE 



Patent number: JP1 01 82578 A,so P ublisned as: 

Publication date: 1998-07-07 H) US 5939588 (A1) 

inventor: BADIM A SOROSHONOK; ONO TAIZO; ABE TAKASHI 

Applicant: AGENCY IND SCIENCE TECHN 
Classification: 

- international: C07C251 /1 6; C07B43/04; C07C249/02; C07M7/00 

- european: C07C209/62; C07C249/02 
Application number: JP1 99603551 98 19961219 
Priority number(s): JP1 99603551 98 1 9961 21 9 



Report a data error here 



Abstract of J P1 01 82578 

PROBLEM TO BE SOLVED: To provide a method for simply producing the subject compound useful as a 
key intermediate of an medicine, an agrochemical, further a liquid crystal, etc., or an optical purity 
determining reagent by performing an asymmetric transamination by using a specific organic base as a 
solvent. SOLUTION: This method for producing an asymmetric primary amine containing fluorine is 
constituted by dissolving a carbonyl compound containing fluorine and expressed by formula I (Rf of a 1- 
16C perfluorollakyl; R is a 1-16 alkyl or an aralkyl) preferably in an aromatic hydrocarbon-based solvent 
such as benzene, toluene and xylene, adding (R)- or (S)-l-phenylethylamine, reforming a dehydration 
condensation reaction at a room temperature of at a reflex temperature to form a Schiff-base, performing 
a [1,3] proton shift reaction by adding an organic base such as triethylemine at a temperature not 
developing a recemization reaction (preferably at a room temperature to approximately 60 deg.C), and 
performing an asymmetric transamination reaction like by an enzyme, by hydrolyzing the obtained 
tautiomeric imine by using preferably 2-4N HC1 under a condition not developing the racemization to 
produce an objective compound expressed by formula II. 
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(54) [&W<D&m tttS.t!7vm-WC7S.XDWmk 



(57) [Ktil] 

7 5>t$i5 (S) (R) - 1 -Pi-jHf 

JUT 5 > 1 OT.fls^ Lfc v -v <C*tt«S0>7F 

l£*^*KfT*>1±"C»&:lx.5SSfclltett:-f 5 >£J)Q7K» 



(2) 



^ t#M¥ 1 0- 1 8 2 5 7 8 

( 



ci**3Si] -^z>vm±}^-Mt-B^t (s> -* 

tzlt (R) - 1 -7izJHf;i,7i >fr£>S§3? 

srf £ chicly . **fijtSfla©^#K5>xT5y 

[000 1] 

imjxom-f h swam *«9if*. ^v-jm±>^- 

ymiJjm-Mt-estilktttiT 5 >r*fc-S> (S) 
-$f-l4 (R) - 1 -7i-JU^7S >tfl)ji-&L 

/■= £ mm >Ec***»<off «Tic«ia-r ■set 

Stt£*^-i>tcDi*Il'i>;h.-Ci^-5#. $bl:ll, ft 
HI. *&l=l**fifc LtMt'fcS. * 

[0 0 0 2] 

[ft*cD&ffi] h^XTSVlbRifci*. ±tt»i=i*jfi 

f-S-fiaxe (1) T?a**i**^!yiR*JU^-;Hb$1Sl 
'J if^7 5 ><D J: -5 fc*«iS3RCD?n£T T? [1 , 3] 

Tlil*. CCD£fS£lSfflLfc h^i/XTS/teStS*^ 

WMZh$>£.?lztj:'-2tz (Tetrahedron Lett. , Vol. 3 
5. No. 19. pp. 31 19-3122, 1994; Tetrahedron. Vol. 5 
2. No. 20. pp. 6953-6964, 1996; ibid. Vol. 52, No. 
47. 14701-14712, 1996: Synlett. . No. 9, pp. 919-92 
1, 1996; J. Org. Chem. , Vol.61. No. 19. 6563-6569, 
1996) o 

[0 0 0 3] *fc. 75 J T^UtfJ v>£ffll^<5 

>xt 5 y ibSiS!--^-?:!*. fiifiamiWcitKi-PL- < 

iS-<t.4xTLN^ 0 CCDJ: C 1 , 3) ?nhv>7h 

7 -v^T £ >^f&<D-S£^fi£;i <h LTlS < affltt$£ C 
<t #ISta£ ft -i> -otzo LfrLUtfZ* * CI. 

3] ya k>->^ h&j££*arfc7s>£ffli*T?T-573 



;£I4. (-) ->>azv>£go fc«#tf-« 3 tz 
l+T* (Tetrahedron Lett. , Vol. 35. No. 28, pp. 5063-5 
064, 1994) . ^(Dmat±<ia<h^Xl^tj:i\ 0 v 
i7S>lt mm. *4lM*«a6©4>IHH*£ LT, 

[0 0 0 4] 

^itto-S+r*. ^3f<t (R) -Sfefi (s) -1-7 
iz;nfA75>i:iilL. gSs^TD^Stofci&ift. 

4b«jBc-rc^4:< ittttiWft h^>x75>Mb 
J5f5$fT^.-5Ci:$atti Lfr 0 *fgBS#ibli. Cftt>CD 

717 5 >CD-flS£r/£;££tl«-r & C <t T?fc5. 
[0 0 0 5] 

©*S&BIJtt. ■g7vm±J\stf-Mt-&®HD (R) 

I* (S) -1 - 7i-;n? : ^75>i:rov77i|i$ 

< [1, 3] h>->7 hSJ££frlV m^htcKg. 
JWtttfT 5>^^-b5{b^#4Ct<f< fl07K»8f -T 3 c 

7-y3g*;U7K-;Mb^*<^IS*<i 1 6 coitus 
fcl4»iKa<D p;u^- p T;u+;u»^*^b^T*fc*Hfrlc 
CD. ■£7-ymt>Jl'7t-MfgVifrih. ^FSh7>775 
/ •lbSK^fflL^r^S : ^c#7 -v*T 5 Mb£#3 *«ift-r 

473;*. *fc. (R) -*fcl4 (S) - 1 -7i-JH 

£ L.L^s§f$<h"t"'i> : t>0)"t?fc-S>o 
[0 0 0 6] 

[f6IH<0§|Jg(Dff$!g] *^B^|roLNT^ii(ci$iifi 
■T-i)= mri5co«fc-5i-. *^b^(4^ ^yvm^i^-Mt 

a 1*1 CD (R) -Sf=l4 (S) -1-7i-iHfJ1-75 

^-tz5^b^Scrci:^< [1, 3) 7 , ah»7FS 

^ h^VXTS/'Ib&FS^ftLV ilTt^l^^fflL^^ 
S«J^C^^TT?^-7-y§g*7U7K-;Hb-&^f>'FS : )5:# 
7'7«7 5 >^(b^^)^§!Jig-r-5-^M#/3E7D;S. (=B|-r 



(3) , _ ftmW- 1 0- 1 8 2 5 7 8 



*e (i) r*a$tL*^b^^A<cj*$H§„ 

iTS^btttLTI*, ;*<£>-8S5t (2) T'S^^t-S 
*^BJ(D^I*. c*i£,£Mb^lcKb-f , tetfMb 

[0 0 0 7] JfeIC, #3gB.G0>;£;£|rOU-C. ftSlfl&'fb 

fclf+itf. TSBco-iSxe (1) 
[0 0 0 8] 

Rf R 

II 

o 




[000 9] R f tt» i%ift&ft< 1»616 o>m» 

(R) (S) -1-7x-;H^7 = >t« 

T ^ Hz 5 -lb £&C 3g5c Ci, 33 ^nh>-> 

J7 Kg^jTLV (tfio^-fe Sg Mk^-r 5>l^^-tzilb 



>X75; <b&JS£mV TfBco-iSie (2) 
[0 0 10] 

[<b2] 

Rf R 



NH 2 

[0 0 1 1 ] (Sf 'R f I4 % «3R*A<1 frb 1 6<DSSS 

it. T^;u^;uS^7F-r 0 ^j^yj^aTJiy^rJi^^t 

it. &nt7m&<D±x<D7km : £ ? vmm*x*m&Ltz*> 

[0 0 12] ^SMBI-fel^T. tt fe ft* ? 7l 

"CSSIc^fiESFti-S (J. Am. Chem. Soc. . Vol. 72, 54 

09, 1950) o m^titz^y vm-h )^-Mt^^m^ 

#J*_f4\ >7PD7h;uA. v^aay^> % 1, 



It. JL—=f)^ % f h7t Ka^7>, 1. 2-i?> h^F- 
vx£ v <? 'J A & if a> «fc 5 £ x — ju^SiSL 

*«JS«<b*K**aic*«L. c*uc«<7>f:fci4. 

iSPJfiO (R) -£fcl4 (S) - 1 -7xZjbzfjb7 

»SS*LT»fcSI5¥fcDabco (1 . 4-Diazabicyc lo [2. 
2, 2] octane). DBU (1 , 8-Di azabicyclo [5,4.0] undec-7 
-ene). DBN (1, 5-di azabicyclo [4.3.0] non-5-ene) . 

^fcl^aKt?* [1. 3] h>->:7 hSUESff 

^.t>*Lft*<. «ia-r«H!£fi»j-ett. dbu *<fii^eas4 
to. 1 -1 owmm&T-tb&tf. w*u<(*. 

NMR 1?fiJS3&<SeLfcCi:$aBa % h'Jx^;UT^> 
SW*aiLtffl^fc»4l=tt, «EET-CB*U DB 

^ft 0 »*#»i::(4* ail. mmj:t*<Dm<&m 

tii^fto g!C0;lJt<h LTI4. 1 N^b6Nft'tf 

fl6fflUl**A<. S£L<I42-4N(B««rt<ffll^;|x 

7A5P7h^77-f- S$S B B Q ^<i:ffi^CD^^i5g^ 
^W^;i-e#^lc^T^fto f^. rnlfB-jKxClzffitEcDIb^ 

I*. d^bCO^b^^f^fS^-r. fl6(D#^^iR*;U7t?— ;u 

[0 0 1 3] 

KE-r ftA<. **MIic4xe>(D«fz<fe-3r«:A/&KS* 

^ >X7 S y itLtzit£ty<D±J$.lt, NMRMMSt 

^r^— ;U7J^A (SUMICHIRAL OA-450 
0) SfflW;HPLCI:c):y*ttfc„ ^fc, t#btlfc^ 



(4) _ t$i§B¥l 0- 1 8 2 5 7 8 



tmt&o i&mi*-f^xmM>&m-r:&z>o ih, 19 

F&tf13c-NMRf£. ftlftl2 9 9. 9 5. 2 8 
2. 24M7 5. 4 2 M H z <7)»ii5£ £ ^ 



*e (3) -eg£;h-£c 
[0 0 14] 

Hb3] 



R f R 
II 

o 




NH 2 
CH-CH 3 



[0 0 15] #*#J1 
v^J^tt. (S) — N — ( 1 -7 Ji—Jl,- 2, 2, 2 

1 a 

5 0mi m(D-rxy^^z}\z h u ^;u^-p> ^;u^x - 

h> (3 4 8 mg, 2mmo I ) £ (S) - 1 - 37 
iZ/Uf^7=> (2 4 2mg, 2mm o I) £lX 
L J . 2 0ml a)><>t*>^Dxf>f->X^-^f 

I&ms 2%V\ a^mtzo RfO. 4 5 (h 
ex/"AcOEt=4:1) 1h NMR d 1. 
44 (d, 3H, J = 6. 6 Hz) , 4. 54 (q, 
1H, J = 6. 6 Hz) , 7. 17-7. 35 (m, 
8H) , 7. 4 7-7. 5 0 (m, 2H) ; 19f N 
MR d -71. 63 (s) . 13c NMR d 
2 4. 53 (s), 61. 38 (s) , 119. 77 
(q, JCF=2 7 8. 8 Hz), 126. 45 
(s) , 1 2 7. 2 4 (s) , 1 2 7. 6 0 (s) , 1 
28. 61 (s). 128. 77 (s), 130. 02 
(s) , 130. 56 (s), 143. 76 (s), 1 

5 6. 5 8 (q, JCF=3 3. 2 Hz) . MS 2 
77 (M, 7. 6) , 2 6 2 (M-Me. 2. 1) , 1 
05(100). Anal.Calcd for C 
16HUF3 N : C, 69. 31; H, 5. 09; 
N, 5. 05 ; F, 2 0. 5 5. Found: C t 
69.43; H, 5. 1 9 ; N, 5.05; F, 
2 0. 3 3. 

[001 6 ] ###IJ 2 
isyZ>i&g, x (S) -N- (1, 1, 1-h'J7;UtP 
- 3 -^x — r yzfn t°'jT r >) -1-7I-JU 
J-)l>T ^ >, 1b 

1 a tmt$\ZLXi&m9 8%X 1 b ZWtzo R f 

0. 45 (h e x/"A c O E t =4 : 1 ) 1H-NM 

R (CDC 13 ) d 1. 43 (d, 3H, J = 6. 

6 Hz) , 3. 83 (AB, 2H, J = 15. 6 H 
z), 4. 83 (q, 1H, J = 6. 6 Hz), 7. 
09-7. 12 (m, 2H) , 7. 25-7. 32 

(m, 8H) ; 19p NMR d -72. 70 



a 



11 

N 

CH-CH 3 



(s) ; 13c NMR d 2 4. 4 2 (s) , 3 
3. 19 (s) , 60. 29 (s) , 119.95 

(q, JCF=2 7 9. 4 Hz) , 12 6. 4 9 

(s), 127. 08 (s), 127. 26 (s), 1 
28. 24 (s) , 1 2 8. 58 (s), 128. 95 

(s), 134. 22 (s). 143. 53 (s), 1 
5 5. 4 9 (q, JCF=3 2. 5 Hz) . MS 2 
91 (M, 0. 8) , 27 6 (M-Me, 0. 8) , 1 

05 (100). Anal. Calcd for C 
17H16F3 N : C, 7 0. 0 9; H, 5. 54; 

N, 4. 8 1; F , 19. 56. Found: 
C, 6 9.9 8; H, 5.55; N, 4.78; 
F, 19. 6 1. 
[OOI 7 ] ###J 3 

(S) -N- (1, 1, 1 - h U ^U^P 

>fv^Pt 0| Jf» - 1 -?x-;ux^,iuts >, 1 c 

1 a tf5\mzLXl&m7 4%X 1 c &mtz 0 R f 

0 . 4 6 (hex /"A cOEt=4: 1) 1 H — N M 
R (CDC I 3 ) d 1. 49 (d, 3H, J = 6. 

6 Hz) , 2. 03 (s, 3H) , 4. 71 (q, 1 
H, J = 6. 6Hz) , 7. 2 5-7. 3 8 (m, 5 
H) ; 19f NMR d -7 5. 2 3 (s) ; 13 
C NMR d 12. 6 5 (s) , 2 4. 3 1 

(s), 59. 93 (s), 119. 87 (q, J CF = 
278. 5 Hz), 126. 46 (s), 127. 2 
0(s), 12 8. 62 (s), 143. 75 (s). 

1 5 4. 60 ( q , J CF= 33.4 Hz). MS 
215 (M. 1. 8), 200 (M-Me. 2. 1), 
1 0 5 (1 0 0) . 

[ O 0 1 8 ] 4 
isvZP&g:. (S)-N-(l, 1. 1-h'J3?;U^P 
-< V^*T U -x» -1-7xZjHfjb7a>, 1d 
1 a tf*\mzLX>&m6 9%X* 1 d Zmtz* R f 
0. 49 (hex/AcOEt=4:1) 1 H - NM 
R(CDCI3) d 1 . 1 4 ( t q. 3 H, J = 
7. 8 Hz, J=0. 6 Hz), 1. 52 (d, 3 
H, J = 6. 6 Hz) , 2. 58 (q, 2H, J = 
7. 8 Hz), 4. 82 (q, 1 H, J = 6. 6 H 



(5) 



*5lfl¥ 1 O - 1 8 2 5 7 8 



z) . 7. 24-7. 41 (m, 5H) ; 19f NM 
R d -7 3. 2 0 (s) ; 13c NMR d 1 

1. 28 (s), 2 0. 45 (s), 2 4. 87 
(s), 59. 35 (s). 120. 18 (q, J CF = 

279. 4 Hz). 126. 37 (s) , 127. 2 

0 (s) , 1 2 8. 6 0 (s) , 144. 01 (s) . 

1 5 8. 7 9 ( q . J CF= 33.8 Hz). MS 

2 2 9 (M, 1 . 2) . 2 14 (M — M e , 1 . 8) , 
1 0 5 (1 0 0) . 

[001 9 ] #3T#iJ 5 

(S) -N- (5, 5, 5, 4, 4, 3, 3 

-^zf$ ^;u^-n - 2 - ^<>^ u t">) - i -^x - ;u 

X^;UTS>, 1 e 

1 a £ futile LTilX^ 5 7%-C 1 e £t#/c 0 R f 

O. 46. iH-NMR (CDC 13 ) d 1. 4 
8 (q, 3H, J=6. 6 Hz) , 2. 05 (t, 3 
H, J = 0. 9 Hz) , 4. 76 (q, 1H, J = 
6. 6 Hz) 7. 2 5-7. 3 5 (m, 5H) ; 19 
F NMR d -8 0. 6 3 (t, 3F, J = 10. 
5 Hz), 116. 76 (q. 2.F, J = 10. 5 
Hz), 1 2 6. 2 2 (s, 2 F) ; 13c NMR 
d 13. 41 (s), 24. 39 ( s ) , 6 0. 45 
(s), 12 6. 41 (s) , 127. 17 (s) , 1 

2 8. 5 9 (s) , 143. 78 (s) ; 7 vMOifen 

MS 315 (M, O. 6), 300 (M-CH3, 

2. 3) , 1 0 5 (1 0 0). 

[0020] mmm 1 

(R) -2, 2, 2- h'J^PPj-P-1 -7iZjHf 

4m$&&£l*tz'ik. y'J*<f;i/*7AJffl^rDBU 

)lsfrh>mthLtz'ik\Z. m%^^^LX. (R) -N- 
( 1 -7i-;H^Uf» - 1 -7X-JI/-2, 2, 

2 — ^"'J 7Jl/tPXf ;i/7 5>J 1 2 : 1 <7>«H«t£f* 

(D : ,%Sty)t LTfffco Rf O. 34 1H-NMR 
(CDC 13) d, ±±fi£1*I : 2. 18 (s. 3 

H) , 5. 08 (q, 1H, J = 7. 5 Hz), 7. 

2 7 -7. 5 3 (m, 8H) . 7. 92-7. 95 
(m, 2H) ; 19F-NMR (CDC I 3 ) d - 

74. 9 0 (d, J = 7. 5 Hz); glJ£/£$J : 

2. 44 (s, 3H) , 4. 68 (q, 1H, J = 7. 

7 h z ) ; mw&^'Aoo&mz^>i\x\t^±&ty<D&ig 

19 F — N M R (CDC I 3 ) d -7 4. 3 4 (d, 
JHF=7. 7 Hz) . MS 2 7 7 (M, 53. 
2), 109 (100). Anal. Calcdfo 
r C16H14F3N:C, 69. 31; H, 5. 0 



9; N, 5. 05; F, 2 0. 5 5. Foun 
d ; C, 6 9. 5 2 ; H, 5. 1 2 ; N, 4. 9 
3 ; F, 2 0. 3 9. 

[00 2 1 ] m*htzmftmftLft : ,%£M (2 6 2m g, 
0. 9 5mmol) £ 3 m 1 <DX— 7" MzmM LT*# <b 
ftfeSftlC* 2m I CD4NHC I £iQ7LTSS*Cigfr > L 

T. tSAttO>ttEfti&$JK¥9 5%T>mtz 0 O] D25- 
16. 45 (cO. 75, EtOH) iH-NMR 
(CD3 CN/CD3 OD, 3/1) d 5. 1 7 
(d, 1H, Jh-F=7. 5 Hz), 7. 56 (s, 
5H) ; 19f NMR (CD3 CN/CD3 OD, 3 
/ 1 ) d -7 2. 6 9 (d, JH-F =7. 5 H 
z) . 

[0 0 2 2] ttflfcftjBttmi* 3, 5 -v" hP'Oy 

-ours Kiift^itHP Lc^SLfco * 

h'JXfJl,7$> (2 8 8mg, 2. 8 4 mm o 
I ) **0*.ft<«#Lfc. »6*Lfc*«fC3 t 5-v- 
hP^^^il/^P'J K (240mg, 1. 04mmo 
I ) 0V^DD^> (1ml) SgJSSJPit, ISt2 

Rf 0. 68 ( n — h e x a n e /A c O E t 3/ 
1) ; 1H-NMR (a c e t o n e-d 6) d 

6. 03(quin, 1H, Jhh=8. 7 Hz), 

7. 45-7. 50 (m, 3H), 7. 61-7. 64 
(m, 2H) , 8. 38 (d, 1H, JHH=8. 7 H 

z), 8. 99 (d, 2H, JHH=2. 4 Hz) , 9. 
06 (t, 1 H, JHH=2. 4 Hz) . 19 F -NM 
R (acetone — d6) d -7 2. 3 0 (d, 
JHF=8. 7 Hz) . MS 3 6 9 (M, 2. 
6) , 3 4 9 (M-H F, 10 0). 
[0023] SUMICHIRAL OA-4500f 
ffll^TcH PLC [hexane/'d i ch I o roe t 
hane/ethanol 60/30X10, 1 = 
2 5 4:1 8. 4 7^ (S) 2 0. 8 4» 

(r) (±j*«o ] T?*»fc««(*iafij*tt 

8 7%e e-Cfc^fco 

[0 0 2 4] £j£1&(Dte(*IE«lCO^TIS. ifigfCD 
(R) -2, 2, 2 - h U ^JU^n- 1 -7x"JHf 

;u7 5><Dte3te«<fcyai£Lfc. -r (r) - 

2, 2. 2 - hU7Jl/tn-1 - 7iz;i,xf JU7 5> 
(4. 8 g, 2 1. 3 mm o I ) \Z 2 OmL0g 
dl-f;^4. 3 g(D h ! Jxf;i,7^> (2 1 . 3m 
mo I) £flnxa<«J$Lfc 0 1 0B»M*f=*i:fc h'J 

T-e;»js«;aLrifi«ia)T s ^zmtz (3. 85 g , 9 

5. 7%) o , bp 6 6-6 8°C (2mmHg) ; 



(6) ^ ^ ttmW- 1 0- 1 8 2 5 7 8 



[Of] D25 - 1 7. 7 2 (c 3. 44, EtOH) 
(81% ee by HPLC) ; (S) 
icW-raXittffl : Cor] D25 +24. 1 1 (c 1 
2.0 EtOH) (ref. 10a), (R) -2, 

2, 2 - h U ^;u^-a- 1 -37x— ji/Xf;i,7 S >lz*f 

[^] D20 -2 1. 6 (c 3. 1, 
EtOH) (ref. 10b) ; 1h NMR d 
1 . 7 6 (b r . s, 2 H) , 4. 3 9 (q, 1 H, 
J = 7. 2 Hz) , 7. 2 6-7. 4 5 (m, 5 
H) ; 19f NMR d -7 7. 2 2 (d, JHF = 
7.2 Hz); 13c NMR d 5 7.91 
( q , J CF= 29.9 Hz), 125. 68 (q, J 
CF=2 8 1. 4 Hz), 127. 81 (s), 12 
8. 68 (s), 128. 96 (s), 135. 45 
(q f JCF= 1 - 2 H z) . 

[0025] mmm 2 

(R) -1, 1. 1-h'J7)l/tP-3-7i-MV 

v^7in b^nss^ji trnm-zmmoDBu^m 

l^TRi±*b£fK\ (R) -N- (1-^x-;UX^«J 

f» -1, 1, i-h'J7;i/tn-3-7x-Mv 

if: 9 (4b): R f 0.36; as a 1 
0:1 mixture of geometric 

isomers. 1 H — NMR (CDC I 3 ) d, 
±±f£fyl : 1. 55 (s, 3H) , 3. 03, 3. 28 

(ABX, 2H, JAB=13. 2Hz, JAX=2. 4 
Hz, J BX= 10.5 Hz), (4. 25 (dqd, 
1 H, Jhh=10. 5 Hz, Jhf=6. 8 Hz, J 
HH=2. 4 Hz), 7. 11-7. 41 (m, 8 
H) , 7. 6 9-7. 7 3 (m, 2 H) . 19F-NM 
R d -7 5. 3 0 (d. JHF=6. 8 Hz) ; 
H±j£«l : 2. 24 (s, 3H) , 3. 01 (m, 2 
H) , 3. 8 1 (m, 1 H) ; ^S&ffittCDBfcJttKOl* 
■CI*±±*4*(D»»-etto#y Lttfrofc. 19f NM 
R d -74. 8 9 (d, JHF=7. 1 Hz) . 
MS 291 (M, 3. 4) , 2 7 6 (M-Me. 2 
6. 5), 159 (1 00). Anal. Calcd 

forCi7H]6F3 N : C, 70. 09; H, 5. 
54; N, 4. 81; F, 19. 56. Foun 
d: C, 70.21; H, 5.59; N, 4.7 
5 ; F, 19. 39. 

[0026] »&*ifc«firiiit{*sB*«is*jfi««i tra 

}#/co C Of 3 D25 +2 2. 1 9 (c 1. EtO 
H) 1H-NMR (CD3 CN) d 3. 25. 3. 
4 3 (ABX, 2H, JAB=14. 7 Hz, JAX = 
6. 6 Hz,. JBX=7. 6 Hz), 4. 31 (dq 
d , 1 H , J H-H — 7 - 6 , J h-F = 7 . 1 , J H-H = 
6. 6 Hz) , 7. 3 0-7. 4 3 (m, 5H) , 



9. 05 (br. s, 3H) ; 19F-NMR (CDj_ 
CN) d -71. 39 (d, J H-F = 7 . 1 H 
z) . 

[0 0 2 7] »&*Lfcift»tt**Jfi«l"tH«frLr. 
3, 5-y-hP^>W;i,7^Kii^ N- (3, 

5 -is— h n'O -1, 1, i-h'j7;i/tp 

4%) Rf 0. 6 9 ( n - h e x a n e/A c O E 
t 3/1) ; 1H — NMR (acetone— d 
6) d 3. 0 3, 3. 3 2 (ABX, 2H, JAB = 
1 4. 4 Hz, Jax=3. 6 Hz, Jbx=11. 7 
Hz), 5. 12 (ddqd, 1H, JHH= 1 1 • 7 
Hz, JHH=9. 9 Hz, JHF=6. 8 Hz, J 
HH=3. 6 Hz) , 7. 21-7. 37 (m, 5 
H), 7. 83 (d, 1H, JHH=9- 9 Hz) . 
8. 8 0 (d, 2H, JHH=2. 1 Hz) , 9. 0 1 
(t, 1 H. JHH=2. 1 Hz). 19-NMR 
(acetone — d6) d —7 4. 6 6 (d, J 
HF=6. 8 Hz) . MS 3 8 3 (M, 2. 
6) , 17 2 (1O0). 

[0028] SUMICHIRAL OA-4500£ 
ffll^feH PLC [hexane/d i ch I oroet 
hane/ethanol 60/30/10, 1=2 
54:17. 2 5» (S) -»«{*, 2 1. 6 8» 

(R) -««(* (±J*#) ] T?*tofc«*{*iafW*tt8 
7 % e e Ufo-otzo 

[0029] mmm 3 

(R)-1, 1, i-h'J7^tn^V^at%7 5> 

*»« — >^7«ati c*s«fi«i tp«fzi . sua 

(DDBU^fflL^rai±<b$fflV ( R) -N- (1-37 
i-Jl/Xf «J -x>) -1, 1, 1-hU7^P^V^ 

pt°^7s>5i 2 : icom^m^com^tLxm 

tzo Rf 0. 261H-NMR(CDCI3) 
d, ±±J$Lty : 1. 35 (d, 3H, J = 6. 9 H 
z), 2. 28 (s, 3H), 4. 17 (sep, 1 
H, JHH=JHF ==: 6. 9 Hz) , 7. 38-7. 40 
(m, 3H) , 7. 8 2-7. 8 5 (m, 2H) . 19 
F-NMR (CDC I 3 ) d -7 7. 6 6 (d, J 
HF=6. 8 Hz) ; Wi±J&^ : 1. 2 0 (d, 3 
H, J = 6. 6 Hz) , 2. 35 (s, 3H) , 3. 
7 9 (sep, 1 H, JHH=JHF=6. 6 Hz) ; 3j 

#ttffl»o)Baj|Ric^Lxri*i^««i(D»#r*i3:o*y l 

Ufr-otzo 19 F-NMR (CDC I 3 ) d -7 
6 . 6 5 ( d , J HF= 6.6 Hz). MS 215 
(M, 2 4. 8) , 2 00 (M-Me, 43. 1) , 1 
0 4 (10 0) 

[0 0 3 0] »&*tfc«fir*1t{*;1^«l*Sglfi«1 tm 

t#fco Car] D25 -2. 9 4 (c 1, MeO 
H) ; [or] D25 -4. 2 4 (c 1, EtO 



(7) ^ ttHf 1 0- 1 8 2 5 7 8 



H) , 1H NMR (CD3 CN/CD3 O D, 3/ 

I) d 1.49, (dq, 3H, JH-H=6.9, 
vJH-F=0. 6 Hz) , 4. 08 (dd, 1H, J 
H-H=6. 9, Jh-F =6. 7 Hz) ; 19 F NMR 

(CD3 CN/CD3 OD, 3/1) d -75. 67 
( d , J h-F = 6 . 7 Hz). 

[0031] nz>*itz&mi&&mMmi ts«iat, 
3, 5-i>- hp^>vvji^7s ^mmt*. n — (3, 

5-Dy- hD^> V-f JU) -1, 1, 1 - h U 
P^V?Ot°Jl7 = >l:tSLf; («$9 1%) o R 
f O. 55 (n — hexane/AcOEt 3/ 
1) ; 1H-NMR (MeCN-d3) d 1. 4 
8 (d, 3H, JHH=7. 2 Hz) , 4/ 95 (dd 
q. 1 H, JHH="7. 2 Hz, JHH=9. 8 Hz, J 
HF=7. 1 Hz), 7. 80 (d, 1H, Jhh=9. 
8 Hz), 9. 01 (d, 2H, JHH=2. 1 H 
z) , 9. 05 (t, 1H, JHH=2. 1 Hz) . 
19 F-NMR (MeCN-d3) d —78. 08 

(d, JHF="7. 1 Hz) . 13 C NMR (M e C 
N-d3)d 12. 98 (q, JCF=2. 0 H 
z ) , 47. 45 (q, J CF= 3 1. 4 H z ) , 12 
1. 50 (s), 125. 85 (q, J CF= 2 8 0 . 8 
Hz), 127. 97 (s), 12 7. 20 (s), 

1 3 6. 7 3 (s) , 14 8. 8 1 (s) , 16 3. 1 
O (s) . MS 3 0 7 (M, 3. 2) , 86 (M 
-HF, 10 0). 

[0 03 2] SUMICHIRAL OA-4500£ 
fflt^-H PLC [hexane/d i chloroet 
hane/ethanol 60/30/1 0, l = 

2 5 4:9. 99 7» (S) 15. 142 
» (R) ] V&fttzWL&te&Wm 
l£9 8%e et?fcofco 

[0033] mmm 4 

V^7M1 d£HJS#lJ1 tmfolZl. 5^fi(DDBU 

zmi^x^mtzmK (r) -n- d-7i-;n 

f 'Jf» - 1 , 1, 1 - h'J7;i/tP^f V^7 5 
>J16: 1 ©«fir*tt»:(7>;l$tti: LT?#fc 0 R f 
0. 2 7 1H-NMR d. : 1. 9 1 

(tq, 3H, J=7. 5 Hz, J=0. 6 H 
z) , 1. 8 6. 1. 9 7 (ABXY, 2H, J AB= 1 
3. 5 Hz. JAX=3. 9 Hz. JBX=8- 9 H 
z, J A y=j BY =7. 5 Hz). 2. 29 (s. 3 
H) , 4. 02 (dqd. 1 H, JHH=8. 9 Hz, 
JHF=7. 0 Hz, JHH=3. 9 Hz), 7. 3 9 
-7. 42 (m, 3H) . 7. 8 2-7. 8 5 (m, 2 
H) . 19p-NMR d -7 4. 8 4 (d, JHF = 
7. 0 E\i±J&ty : 0. 76 (td, 3H, J = 7. 
5 H z. J = 0. 6 H z) . 2 3 8 (s, 3 
H) , 3. 6 3 (m, 1 H) ; 3?§*5<t;<^U> (AB 

x y) »»(DKiixfcoi^rtt±±«!|*ia>RS-ei*i*o# 



l J Lfti^fc, er. 19F-NMR d -74. 6 
0 (d, JHF=7. 1 Hz) . MS 2 2 9 (M, 
6. 8) , 2 14 (M-M e, 58. 9), 104 (1 

0 0) . 

[0034] mzhtzMtfm&tem^fyznmmi tm 

3. hn^>VWil/7S ^mmfc. N — (3. 

5 - v— K □ vV;u) — 1, i. i-h'J^;u^-p 

-fV7f^7 5>C^Lfc 012*9 8%) . Rf 

0. 63 ( n — h e x a n e / A c O E t 3/1) ; 

1 H — N M R (MeCN-d3) d 1. 02 (t 
d. 3H, JHH=7. 2 Hz, JHH=0. 6 Hz), 

1 . 7 9 (m, 1 H) , 1 . 9 4 (m. 1 H) . 4. 7 
5 (m, 1 H) . 7. 7 1 (d. 1 H, JHH=9- 2 
Hz), 8. 99 (d, 2H, JHH=2. 1 Hz), 
9. 07 (t, 1 H, JHH=2. 1 Hz) . 19 F - 
NMR (MeCN-d3) d -7 4. 7 3 (d, J 
HF=7. 1 Hz) . 13c NMR (M e C N - d 
3) d 10. 18 (s), 21. 54 (q, J CF = 

1. 96 Hz), 53. 80 (q, JCF=3 0. 1 
Hz), 122. 49 (s), 126. 58 (q, J CF 
= 280. 4 Hz), 128. 9 4 (s) , 127. 
20 (s), 13 7. 54 (s), 14 9. 76 

(s), 16 4. 69 (s). MS 3 2 1 (M, 
9. 7), 306 (M-CH3, 3. 1), 75 (10 
0) . 

[0035] SUMICHIRAL OA-4500£ 
HIl^fcH PLC [hexane/d i ch I oroet 
hane/ethanol 60/30/1 0, I = 
254:8. 6 1 7» (S) 14. 800 

» (r) ] vj£tbtzm&te&mm 

\t8 7%e eVh-otzo 

[0036] mmms 

v^y^Sl e £HJjS#iJ 1 tffl&lZl . 5^S(DD B U 
£ffll*TR14fc£mV (R) — N — (1-7xZjH 
^'Jf» - (5, 5, 5, 4, 4, 3, 3 Z? 
;u^-n- 2 7^>Jff; 0 Rf 0. 3 
1; 1H-NMR d: 1. 36 (dd, 3H, J 
= 6. 6 Hz, J=0. 6 Hz) , 2. 28 (s, 
3H) , 4. 35 (m, 1H) , 7. 38-7. 42 
(m, 3H) , 7. 81-7. 84 (m, 2H) . 19 
F — NMR d —81. 44 (dd, J = 1 1, 9 
Hz, J = 8. 5 Hz), 1 1 8. 7 4, 1 2 5. 6 

2 ( A B m, 2 F, JAB= 2 7 5. 5 Hz). 12 
5. 03, 1 2 6. 7 9 (ABXY, 2 F, Jab=29 
1.0 Hz. J AX =JBX=12. 2 Hz, J AY= 
7. 1 Hz) ; 13C-NMR d 13. 39 

(m) , 15. 03 (s), 57. 13 (dd, JCF = 
2 0. 1 Hz, JCF=2 6. 8 Hz), 12 5. 3 
1 (m), 126. 9 5 (s) , 126. 32 (s), 



(8) . f#M¥ 1 0- 1 8 2 5 7 8 



1 2 8. 9 0 (m) , 130. 25 (s), 140. 1 
7 (s) . 1 6 7. 0 1 (s) . MS 3 15 (M, 
12. 6), 300 (M-CH3, 12. 6), 146 
(M-C3 F 7, 10 0). 

[0 0 3 7] »&*Mb*fc|£3t!6«1 tfs\mzLTDQ7k 
»*Lfc», *i***it4Cift< 3. 5-v^h 
□ -OUT 5 N — (3, 

^AOU) -5, 5, 5. 4, 4, 3, 3-^^^3?;U 
*D- 2 XC^^Lfr (J|R*9 1%) o 
Rf O. 26; IfH-NMR (MeCN-d3) 
d 1. 02 (dm, 3H, JHH=7. 2 Hz) , 
5. 1 5 (m, 1 H) , 7. 7 8 (d, 1 H , JHH = 
8. 7 Hz) . 8. 96 (d. 2H. JHH=2. 1 
Hz), 9. 06 (t, 1H, JHH=2. 1 Hz) . 

19 F — N M R d -8 0. 3 4 (t, J = 10. 5 
Hz), 118. 73, 120. 97 (ABm, 2F, 
JAB=2 7 8. 9 Hz), 125. 06 (dd, 2 
F, J = 15. 5 Hz, J = 7. 1 Hz) ; 13c 
-NMR d 13.92 (m) , 4 6. 8 8 (d d, 
JCF=2 1. 9 Hz, JCF=2 7. 0 Hz), 11 
O. 2 3 (m) , 116. 3 O (m) , 12 2. 4 9 

(s), 128. 90 (m), 128. 88 (s). 1 
37. 62 (s), 149. 77 (s), 163. 88 

(s) . MS 407 (M, O. 6) , 1 9 5 ( 1 
0 O) . 



[0038] SUMICHIRAL OA-4500? 
mi^tzH PLC [hexane/d i ch I oroet 
hane/ethanol 60/30/1 O, I = 
2 5 4:7. 1 1 7« (S) 8. 2 4 7» 

(R) (±J*#) ] -e*tofctt«tt«*MM4 

9 7%e e X*&>r>tz 0 

[0 0 3 9] 

m-h JU#=JHb*tt i=F#«P-»7 5>T?fc<5 (S) - 
(R) - i - 77x ~;ux^;uy S >^ag-^L/c 
S/^7*»!CDBUaa:ifa)»a3tj:*«*»6f*fflS-& 

^IttlcD^S h7>X7 = y fbSJ££fT5 c fc £4#1S<b -T 



